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THE UNIVERSITY OF TENNESSEE
AGRICULTURAL EXPERIMENT STATION
JOHN A. EWING, DIRECTOR
KNOXVILLE
SUMMARY
A 2-YEAR STUDY COMPARING the production of year-
ling slaughter steers using orchard-
grass-fescue-clover pastures with and without supplemental winter
and summer annual pastures, rye-crimson clover and millet, was
conducted in 1959-60 and 1960-61.
• Steer daily gains were identical (.86 lb. per head) during the
winter for the two systems, and slightly in favor of the perennial-
annual combination during the summer (1.27 vs. 1.35 lb. per head),
but these differences were not statistically significant (P > .05).
Grazing days per acre were statistically higher (P < .05) for
perennial pastures alone during the winter. But grazing days in-
clude all days the cattle were on the pasture whether adequate
grazing was available or not and includes days hay was fed, so this
figure probably has limited use. Grazing days per acre for the
summer period and both periods combined were not significantly
different (P > .05).
• The expense of seeding and the weather problems encoun-
tered in the use of annual pastures in combination with perennials
would probably limit the use of this system in producing slaughter
steers, particularly in view of the fact that the annual pastures
did not significantly increase production under the conditions of
this experiment.
• The cattle performed similarly when fed a concentrate ration
in dry-lot. This feeding period raised the slaughter grade of the
cattle from standard to high-good and increased the slaughter
value per hundred-weight more than $5.50. In the production of
slaughter steers from pasture, this short feeding period is essential
to produce the kind of slaughter cattle demanded by Tennessee
markets.
• A small amount of fescue used in a pasture seeding mixture
(10 lb. orchardgrass, 3 lb. fescue and 2 lb. Ladino clover per acre)
resulted in about 62% of the total forage being fescue after four
grazing seasons, 27% orchardgrass, and 11% Ladino clover. The
first year the proportions were respectively: orchardgrass, 39%;
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Yearling Slaughter Steer Production
by
T. W. High, C. S. Hobbs and L. M. Safley*
PASTURE EXPERIMENTS conducted in Tennessee h a ve
shown that the u e of high quality pastures fol-
lowed by a short dry-lot finishing period is a very good system
for the economical production of yearling slaughter steers in Ten-
nessee. But with this system there are certain periods during the
year when there is a shortage of feed from pastures: the winter
period from December to March, and the hot, drouthy, mid- ummel'
period.
Supplemental hay and sometimes grain must be fed during the
winter for best results. Steers on pasture may lose weight during
the dry period of the summer unless extra pasture or supplemental
feed is available.
An experiment was conducted at the Highland Rim Experi-
ment Station at Springfield to study the effects of u ing a small
acreage of winter and summer annuals in combination with im-
proved perennial pastures. This system was compared to perennial
pastures alone and evaluated in terms of daily gains of steers, beef
produced per acre, and costs and returns.
Experimental Procedure
This investigation was conducted over a period of three win-
ters and three summers, from 1958 through 1961. However, this
discussion will deal primarily with the latter 2 years, 1959-61, as
the first year's work was conducted in a slightly different manner.
Twenty-four acres of land at the Highland Rim Experiment
Station was divided into eight plots of 3 acres each. Seven plots
were seeded with 10 pounds of orchard grass, 3 pounds of fescue,
and 2 pounds of Ladino clover per acre in the fall of 1957. Each
* Assistant Professor and Professor, Animal Husbandry Department, and Superintendent of
the Highland Rim Experiment Station, respectively, at Knoxville and Springfield.
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fall during the experiment the eighth plot was sown in Balbo rye
and Crimson clover and in the summer was sown with Gahi-1
millet.
The test was begun each year about November 1 and concluded
about September 1. The period from the beginning of the test un-
til the spring pasture growth began (usually about April 1) was
termed the winter period, and from then until about September 1
the summer period.
Each treatment included 12 acre and 12 steers, as follows:
1. Four replicates of perennial pasture with three test steers
per plot.
2. Three replicates of perennial pasture and one of annual with
four test steers per perennial plot.
Weanling Hereford steer calves averaging 450 to 530 pounds
Figure I. Steers like these were used as test-grazing animals.
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in weight were used as test cattle. These calves were obtained from
experiment station herds. The calves were allotted to the various
plots on the basis of weight, grade, and source.
The pastures were scored at 2-week intervals throughout the
test, with consideration being given to stage of growth, color,
condition, estimated percent of forage available from each species,
and carrying capacity. A copy of the pasture rating sheet is pre-
sented in the appendix for reference. An over-all grade reflecting
the above conditions was assigned to each pasture.
At the time the pastures were scored, extra cattle were added
or removed from the perennial pastures as needed to control the
height of the forage. Whenever the annual pastures would support
grazing, equal numbers of the test steers from each of three
perennial plots in treatment 2 were moved to the annual plots as
needed (3,6,9, or 12 steers). If more cattle were needed to make
full use of the annual pasture after all 12 of the test steers were
being used, extra cattle were brought in.
The test cattle were weighed on two consecutive days at the
beginning and end and at 28-day intervals during the test to de-
termine daily gains. Grazing days per acre were determined from
the days grazed by the test cattle and extra cattle.
Figure 2. Perennial pastures should contain a high proportion of clover
to grass-such as this one does-for high daily gains with
grazing steers.
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Beef gains per acre were calculated from daily gains of test
cattle and total grazing days. The test cattle were graded at the
beginning of the test, at the end of the winter period, and at the
end of the summer period. Also, they were appraised by a cattle
buyer at these times so that a financial evaluation could be made.
All feed costs and returns are on the basis of the total carrying
capacity of the pastures, not just the test steers alone.
During the winter all cattle received good quality alfalfa-grass
hay free choice whenever pasture conditions made extra feed nec-
essary. Salt, dicalcium phosphate and fresh water were available
at all times.
The perennial pastures were clipped to a height of 4 inches
when necessary to remove seed heads, weeds, and excess forage
not grazed. Perennial pastures received one maintenance applica-
tion of 100 pounds of superphosphate and 75 pounds of muriate of
potash per acre during the first year of the experiment. The rye-
crimson clover pastures were topdressed with 100 pounds of am-
monium nitrate per acre in March. No nitrogen was applied to
the perennial pastures after seeding.
Results and Discussion
The data were summarized by the winter, summer, and com-
bined winter and summer grazing periods, the dry-lot finishing
period and the combination of all periods. The averages for these
periods during 1959-61 are found in tables 1 through 3 and tables
6 and 7. The data for the individual years are presented in the
appendices. During the first year's work on this project, 1958-59,
the grazing was conducted in a slightly different manner. There-
fore these data are not included in this report except for a mention
of the amount of grazing furnished by the annual pastures during
this year.
Winter Grazing Period
These data are summarized in Table 1. Average daily gains for
steers on both treatments were identical, 0.86 pound per head per
day. There was a significant difference (P < .05) in the perform-
ance of the steers between the 2 years, with daily gains being 1.02
and 1.06 pounds per head daily in 1959-60 and 0.68 and 0.66 pound
per head daily in 1960-61, for treatments 1 and 2, respectively.
There was no apparent explanation for this difference, par-
ticularly since 1960-61 seemed to be a milder winter. The hays
fed during the two winters appeared to be of similar quality, but
7
no chemical analyses of the hays were made. Actually, the gains
in 1959-60 are a bit higher than would be expected under this type
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of wintering program. Although the differences in grazing day
per acre were small, 160 vs. 152 for permanent pasture alone and
permanent and temporary pasture combined, respectively, they
were significant (P < .05). However, as was mentioned previously,
hay was fed free-choice during winter because on some days the
ground was covered with snow and grazing was short. The grazing
days per acre includes these days as well as those when forage was
available.
Each year the rye-crimson clover pasture was seeded in Sep-
tember. The amount of grazing furnished by this pasture differed
with the years. In 1958-59 some grazing was provided from Oc-
tober 22 to April 22, in 1959-60 from December 16 to May 4, and
in 1960-61 only from ovember 8 to December 20 and March 14
to May 9. So it would appear that growing conditions and seasons
greatly affect the amount of grazing obtained from this type of
temporary pasture. There was no significant difference in the
amount of hay consumed during the winter by the steers on the
two treatments.
Summer Grazing Period
Data for this period are found in Table 2. Average daily gains
8
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of the steers on the two treatments during this period were slightly
in favor of the cattle on treatment 2 (perennial and annual pas-
ture), but the difference was not significant (P > .05). Steers on
treatment 1 gained 1.27 pounds per head per day compared to 1.35
pounds per head per day for the steers on treatment 2. Grazing
days per acre also were very similar for the two treatments, 210
and 202, for treatments 1 and 2, respectively, and these differences
'were not ignificant (P > .05). Beef gains per acre were not sig-
nificantly different.
The winter annual pasture, rye-crimson clover, provided some
grazing in the early summer period. This pasture was usually
plowed up in Mayor early June and the millet was sown as soon
as possible. However, in 1961 an unusually wet spell delayed plant-
ing until the last of June. The millet pasture had produced enough
forage for grazing by June 17 in 1959, by June 29 in 1960, and by
July 18, in 1961, and it provided enough forage for continuous
grazing by a few steers until the cattle were removed for finishing.
Combined Winter and Summer Grazing Periods
In a year-round grazing program the entire grazing season
hold considerably more significance for the producer than either
the winter or summer period alone. Breaking the grazing season
down into winter and summer does help to explain the final out-
come of the total grazing season. Data for both periods combined
are summarized in Table 3. Average daily gains for the entire
season were 1.07 and 1.12 pounds per head daily for the steers on
perennial pasture alone and perennial plus annual pasture, respec-




Table 3. Combined Winter and Summer Grazing Periods-
Average of 2 Years, 1959-61.
No. of steers
No. of days




Daily gain (test steers)
Av. animal grades and appraisals:
Initial type
Initial feeder value per cwt.
Initial condition
Final condition
Final slaughter value per cwt.
Final feeder value per cwt.
Grazing days per acre
Calculated beef gain per acre
Pasture cost per head
Hay cost per head
Total feed cost per head
Feed cost per cwt. gain




















































per acre produced by the two treatments, 371 and 354, although
slightly in favor of treatment 1, were not significantly different.
The calculated beef gains per acre were also very similar, 402 and
407 pounds and were not statistically different (P > .05).
Observations on the Use of Annual Pastures
During the course of this investigation certain problems arose
involving the use of annual pastures, and weather was one of the
more important. Dry conditions in the fall and wet conditions in
the spring affected the planting of the annual pastures each year.
Where annual pastures are used as part of the pasture system.
this is a problem that must be faced twice yearly. When perennial
pastures are once established this factor is relatively unimportant.
The annual pastures were disappointing in their ability to sup-
ply additional grazing during the critical periods. Extreme weather
conditions which decreased the supply of forage from perennial
pastures also adversely affected the annuals, thus limiting their
effectiveness in supplying supplemental grazing.
Since steer performance was very similar for the two systems
in this investigation, the expense of seeding annual pastures would
usually limit their use in a steer production program similar to
that followed in this study. Costs per acre for these pastures,
including seed, fertilizer, and machinery costs, were $30 to $40
per seeding.
Species Composition of Pastures
Table 4 gives the average estimated percentage composition
of the perennial pastures for the four summers since their estab-
lishment, the latter two of which were included in this study. The
proportion of fescue increased steadily until in 1961 it was esti-
Table 4. Average Estimated Composition of Perennial Pastures for
First Four Summer Grazing Seasons, 1958 through 1961.
Year Orchard grass Fescue Ladino clover Weeds
1958 39 21 30 10
1959 39 28 31 2
1960 42 39 19 0
1961 27 62 II 0
mated to comprise an average of over 60% of the total forage
available in all perennial pastures. Individually the pastures con-
tained as little as 40% to as much as 80% fescue. There was more
fescue and less clover present after 4 years than desired with this
seeding mixture of 10 pounds of orchardgrass, 3 pounds of fescue,
and 2 pounds Ladino clover; however, a more desirable balance
of the pasture species was present than existed in other experi-
ments when equal amounts of fescue and orchardgrass seed were
used~
Table 5 shows the average pasture composition by 28-day pe-
riods during the summer and corresponding steer performance.
Dry-Lot Feeding Period
The cattle were removed from pasture and fed a finishing ration
for about 96 days. Steers from Treatment 1 perennial pasture
alone gained 2.46 pounds per head per day compared with 2.59
pounds per head per day for steers from the perennial-annual pas-
11
Perennial pastures such as this one provide' ample forage,
but need more clover for best cattle gains.
ture combination. This feeding period raised the live slaughter
grade of these cattle from standard to high-good. The cattle were
fed a ration of ground ear corn, cottonseed meal, and mixed grass-
Table 5. Pasture Composition, Average Daily Gains, Grazing Days Per Acre
and Beef Gain Per Acre for 28-Day Periods During Summer-
2 Summers, I960-6 I-Average Dates Included,
March 26 to August 13.
Pasture Composition - Steers per acre Av. Grazing days Beef gain
Period Orchard. Fescue Clover annual pasture daily gain per acre per acre
'1. '1. '1. No. Lb. Days Lb.
Treatment I - perennial pasture only
I 34 52 14 2.16 37 80
2 35 47 18 1.41 40 58
3 34 48 18 1.28 40 54
4 32 52 16 1.02 35 35
5 31 53 16 .86 33 28
Treatment 2 - perennial- annual pasture combination
1 31 53 16 1.9 1.95 40 76
2 38 43 19 .2 1.54 36 56
3 36 44 20 0 1.50 32 50
4 36 48 16 1.6 1.10 37 43
5 34 52 14 1.2 1.12 33 36
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legume hay. Feed costs per hundredweight gain averaged about
$17.50 for all cattle on feed.
This final concentrate feeding period is probably the phase of
slaughter teer production with a pasture system that is most often
neglected by the producer. Cattle that are sold at the end of the
pasture eason are not usually finished sufficiently for the Ten-
nessee market. Many cattle feeders recognize the value of this
kind of cattle for a short feeding period, as is evidenced by the
difference in laughter value and feeder value at the end of the
grazing season. The cattle in this test returned about $40 per head
above feed costs and initial feeder value, for 96 days of feeding.
The ration fed in this experiment is a simple one that any farmer
can feed and expect to increase his profits from steers raised on
grass.
The average slaughter grade of the steers at the ends of the
summer on the two systems was practically identical, about average
standard, and so there was very little difference in the final slaugh-
ter value per hundredweight of the steers. There was a consider-
able negative margin encountered between the purchase price and
the final laughter value of the cattle. If the cattle had been sold
at this price there would have been a loss of $13.35 per head on
treatment 1 and $21.52 on treatment 2. However, some years the
value of this kind of cattle as feeders is higher than slaughter
value, as was the case in 1959-61.
As can be seen in Table 3, where the annual pasture was used,
the co t of pasture was considerably higher than for the perennial
pasture alone. The original cost of $53.20 per acre for establishing
the perennial pastures was distributed over a period of 4 years for
the purpo e of this evaluation. The costs of seeding the perennial
and annual pastures were calculated from seed and fertilizer used
and from an hourly fixed cost for each piece of machinery used as























Table 6. Summary of Dry-Lot Feeding Period-Average of 2 Years,
1960 ani 1961.
No. of days









Initial slaughter value per cwt.
Initial feeder value per cwt.
Final value per cwt.





Feed cost per cwt. gain"
Total feed cost per head
Return per head over initial slaughter value and feed costs
Return per head over initial feeder value and feed costs
" Feed prices used were: Corn, $1.20/bu.; Cottonseed meal, $3.15/cwt.; Hay, $30/ton.
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Table 7. Results for Entire Test Period-Winter, Summer, Dry-Lot,
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Initial value per cwt.
Final value per cwt.
Feed cost per head-hay, grain and pasture
Feed cost per cwt. gain
Initial value per head
Final value per head






























Winter Grazing Periods, Individual Years, 1959-60 and 1960-61.
Perennial Pasture Perennial-Annual
1959-60 1960-61 1959-60 1960-61
Av. wt. and gain per head lb.:
Initial wt. 457 520 457 522
Final wt. 614 615 620 614
Total gain 157 95 163 92
Daily gain (test steers) 1.02 .68 1.06 .66
Hay consumed per head lb.: 1172 948 1157 891
Hay cost per head $20.51 $16.59 $20.25 $15.59
Av. animal grades:
Initial type L. Ch.- H.G.+ H.G.+ H.G.+
Initial condition L.G. L.G. L.G. L.G.
Final condition Std. + L. Std. + Std. + L. Std. +
Grazing days per acre 164 157 155 150












Av. wt. and gain per head, lb.:
Initial wt. 614 615 620 614
Final wt. 813 816 834 830
Total gain 199 201 214 216
Daily gain (test steers) 1.30 1.23 1.39 1.33
Final slaughter grade Std. + Std. - Std. + Std.-
Grazing days per acre 211 210 213 194
Calculated beef gain per acre, lb. 264 259 287 262
Appendix C











Daily gain (test steers)
Av. animal grades and appraisals:
Initial type L. Ch.-
Initial feeder value per cwt. $30.16
Initial condition L.G.
Final condition Std. +
Final slaughter value per cwt. $18.38
Final feeder value per cwt. $21.50
Grazing days per acre 375
Calculated beef gain per acre, lb. 434
Pasture cost per head $13.36
Hay cost per head $20.5\
Total feed cost per head $33.87
Financial returns above initial and feed costs:
Per head-slaughter value $-22.27
Per acre-slaughter value $-27.17
Per head-feeder value $3.09




























































Dry-Lot Feeding Period, Individual Years, 1960 and 1961.
Perennial Pasture Perennial & Annual
1960 1961 1960 1961
Days on feed 85 107 85 107
Av. wt. and gain per head, lb.
Initial wt. 8/3 8/6 834 830
Final wt. 1042 1058 1059 1101
Total gain 229 242 225 271
Daily gain 2.69 2.26 2.66 2.53
Av. animal grades and values:
Initial slaughter grade Std. + Std.- Std. + Std.-
Final slaughter grade L. Ch. G.- L. Ch. G.
Federal carcass grade H.G.- G.- G.+ G.
Initial slaughter value per cwt. $18.38 $18.96 $18.08 $19.33
Initial feeder value per cwt. $21.50 $22.00 $21.50 $22.00
Final value per cwt. $25.50 $23.46 $25.50 $23.88
Av. daily ration per head, lb.:
Ground ear corn 18.7 16.3 18.3 16.3
Cottonseed meal 2.6 2.3 2.6 2.3
Hay 5.8 3.2 5.6 3.2
Total 27.1 21.8 26.4 21.8
Feed cost per cwt. gain" $18.55 $17.94 $18.37 $16.02
Total feed cost per head $42.49 $43.41 $41.33 $43.41
Return per head above initial slaughter
value and feed costs $73.79 $50.08 $77.93 $59.07
Return per head abov.e initial feeder
value and feed costs $48.42 $25.28 $49.40 $36.91
• Feed prices used were: Corn, $1.20/bu.; Cottonseed meal, $3.15/ewt. ; Hay, 30/ton.
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3 bu. Balbo Rye
20 Ibs. Crimson clover
Fertilizer:
300 lb. 15-15-15























20 lb. Gahi-I millet
Fertilizer:
330 lb. 15-15-15
100 lb. ammonium nitrate
Total





3.3 lb. tall fescue
I 1.3 lb. orchardgrass


























ANIMAL HUSBANDRY VETERINARY SCIENCE DEPARTMENT
Pasture Report
Date of




SUB PERIOO I SUB PERIOD 2
Date No. Days Date No. Days
Days on Days on Days on Days on
No. ReQular Pasture Buffer Pasture Reaular Pasture Buffer Pacture
Animals
n imal s
Common Marne % Total He i ght Stage of Growth
Stand
Young - Pre-bloom - 8100m - Seed-Oormant
Young - Pre-bloom - 8100m - Seed- Dormant
Young - Pre-bloom - 8100m - Seed- 00 rmant
Youn 9 - Pre-bloom - Bloom - Seed-Dormant
Young - Pre-bloom - Bloom - Seed-Dormant
Young - Pre-bloom - Bloom - Seed- Do rman t
SPECI ES IN PASTURE
GENERAL CONSIDERATIONS
I. Condition of Pasture: Prime - Washy - Succulent - Dry - Tough - Dead
2, Color: Very Green - Green - Brown - Drab
3. Carrying Capacity: Excess - Sufficient - Short - Insufficient
IJ. Thickness of SOd: Very Dense - Dense - Moderate - Thin
5. Footing: Fi rm - Soft - Very Soft
6. Grade: Excellent - Very Good - Good - Fai r - Poor - Very Poor
WEATHER AND MOISTURE CONDITIONS
Date Temperatu re Snow Ra In So" Watel
Max. Min. Inches Inches Moisture Added
19
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